Trypsin entrapped in poly(diallyldimethylammonium chloride) silica sol-gel microreactor coupled to matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.
An enzyme-immobilized capillary microreactor for rapid protein digestion and proteomics analysis is reported. The inner surface of the fused-silica capillary was coated with poly(diallyldimethylammonium chloride) (PDDA)-entrapped silica sol-gel matrix, followed by assembly of trypsin onto the PDDA-modified surface via electrostatic adsorption. The immobilization parameters such as PDDA content in the sol-gel matrix, trypsin concentration and pH were investigated in detail. Protein samples including beta-casein, myoglobin and cytochrome c could be effectively digested and electrophoretically separated simultaneously in such a modified capillary. Just 2.26 ng (corresponding to 0.10-0.14 picomole) of sample was sufficient for on-line capillary electrophoresis peptide mapping. The efficiency of the digestion was further demonstrated by digestion of a human liver cytoplasm sample and 253 proteins were identified in one unique run.